INTRODUCTION
With the year 2015 fast approaching, Pakistan is not likely to achieve most of the health targets set in the Millennium Development Goals [Pakistan (2010) ]. High levels of child and maternal mortality and child malnutrition are among the major health challenges facing the country. Along with this enhanced vulnerability for children and women there is also an economic divide in the society because these health challenges are more profound for the poor segment of the population than for the better off. Another divide is between the rural and urban populations due to concentration of health facilities in urban centres of the country. The high cost of dealing with health issues adversely affects the poor and rural population, lowering their productivity and limiting their lifetime achievements. Without substantially improved health outcomes it is impossible to break out of the cycle of poverty [OECD (2003) ].
The government of Pakistan has taken several initiatives to improve the health status of the population, particularly women and children, and the Lady Health Workers (LHW) 1 programme is one such initiative. The LHW programme was launched in 1994 with the core objective of reducing poverty by providing essential primary health care services to people at large and hence also improving the national health indicators. The programme also envisaged to contribute to the overall health sector goals of improvement in maternal, new-born and child health, provision of family planning services, and integration of other vertical health promotion programmes.
The performance of the LHW programme was evaluated by the Oxford Policy Management (OPM) in 1999 and 2008-09. According to their 1999 report, the LHW programme has had a positive impact on the health outcomes in its catchments areas. These outcomes include childhood vaccination rates, reversible methods of contraception (especially in rural areas), antenatal services, provision of iron tablets to pregnant women, child growth monitoring and control of childhood diarrhoea among the lower income and poor households. The OPM 2008-09 evaluation report stated that the LHWs have played a substantial role in preventive and promotive care and in delivering some of the basic curative care to the communities, along with providing referral to emergency and tertiary care [OPM (2009)] .
The evaluations of the LHW programme, however, did not carry out an in-depth analysis of the distributional impact of the programme. Health and poverty nexus is well documented and the literature shows that a family's wellbeing is strongly tied to the physical health of its members (WHO, 2003) . An effective intervention in the health sector improves the delivery of health services, which impacts positively the health status of a population. This improvement in the health status affects the well-being of the people by enabling them to take benefit of the available economic opportunities more efficiently.
The present paper aims to: analyse whether the LHWs serve the poor and the vulnerable disproportionately; examine the contribution of the LHW programme in improving child and maternal health; and analyse the poverty reduction impact of the LHW programme. To achieve these objectives the paper is organised into five sections. The next section presents a very brief review of the health and poverty situation in Pakistan. It also outlines the main features of the LHW initiative. The data source and methodology used in the paper are discussed in section 3 followed by investigating whether the LHW programme has served the poor disproportionally in section 4. The health seeking behaviour of the beneficiaries (women visited by the LHWs) and nonbeneficiaries (women not visited by the LHWs) is examined in section 5. Section 6 explores the impact of the LHW programme on the health outcomes of women and children and their poverty status. The final section presents the conclusions of the study and draws some policy recommendations.
HEALTH, POVERTY AND THE LHW INITIATIVE:
A BRIEF REVIEW Child and maternal health are considered important summary indicators of the development of a country. MDGs 4 and 5 are related to child and maternal health. Goal 4 is to reduce child mortality while goal 5 is to improve maternal health. Pakistan has made some improvements in the indicators related to these goals but the progress remains slow and unsatisfactory. Table 1 presents data on child and maternal health indicators, covering the 1990-91 to 2008-09 period along with the MDG targets for 2015. Pakistan lags behind in achieving the goals for two important indicators of child health. The first goal is to reduce under-five mortality to 52 deaths per 1000 by 2015 from its current level of 94 deaths per 1000. The second goal is reduction in infant mortality to 40 deaths per 1000 live births from the current level of 75 deaths per 1000 live births. It seems difficult to attain both these goals by 2015. The performance for immunisation of children and reduction in diarrhoea cases can, however, be considered satisfactory (Table  1) . The performance of indicators related to maternal health shows that while Pakistan has made significant progress in reducing maternal mortality from 533 maternal deaths per 100,000 live births in 1990-91 to 276 in 2006-07 (Table 1) , the achievement of the target of 140 by 2015 seems difficult in such a short time. Similarly, despite an improvement in the proportion of women using contraceptives, receiving antenatal care services and delivering by skilled birth attendants, the progress is slow in achieving the targets set for the year 2015. A considerable decline in total fertility rate from 5.4 in 1990-91 to 3.8 in 2008-09 is not sufficient to achieve the target of replacement level fertility (2.1 births per women) by 2015. [Arif and Shujaat (2014) ]. This concurs with the erratic poverty trends shown in Pakistan during the last five decades. While the poverty was very high in the 1960s (40 percent), it declined in the 1970s, and the declining trends continued in the 1980s, reaching to a level of only 18 percent in 1987-88. Poverty, however, began to rise again in early 1990s till the beginning of the new millennium when the headcount ratio was about 35 percent. In addition to the decline in economic growth the inflows of foreign remittances, which are believed to be one of the major factors reducing poverty during the 1970s and 1980s, also declined markedly during the 1990s. There was a sharp decline in poverty during the first half of the last decade, from 34.5 percent in 2000-01 to 22.3 percent in 2005-06. This declining trend continued and poverty dropped to a low level of 12.4 percent in 2010-11 2 (Table 1) . In recent times the economy of Pakistan has been facing severe challenges with a declining rate of economic growth, double-digit 2 However, this figure has been reported in the 2013-14 Pakistan Economic Survey as an interim indication of poverty situation in the country.
inflation-particularly food inflation, power shortage, soaring oil prices and poor law and order situation. But the inflows of foreign remittances, which played a major role in poverty decline in the past, have increased to more than US$ 10 billion per annum. Irrespective of the poverty estimates for the more recent period, historical trends show instability in poverty reduction.
The strategy of poverty reduction in Pakistan on the one hand has focused on sustained high economic growth and on the other hand it gives equal importance to income transfers as well as investment in human capital by improving health and education indicators. In health sector initiatives 3 the LHW programme is unique in terms of its objectives, coverage and provision of services to women and children. The core objective of the programme is reduction in poverty by providing essential primary health care services to mothers, new-borns and also to improve child health, provision of family planning services, and integration of other vertical health promotion programmes. It began with the strength of a little over 30,000 LHWs in the mid-1990s and over the years it has expanded to a strength of over 100,000 LHWs currently deployed in all districts of the country. The selection criteria for a LHW include: female should preferably be married; be permanent resident of the area for which she is recruited; has minimum 8 years of schooling preferably matriculate; should be between 20 to 50 years; preference will be given to women with past experience in community development and willingness to carry out the services from home. Rural areas and the communities living in urban slums across the entire country are the targeted areas/communities of the LHW programme. The coverage of LHW programme is reported as 83 percent in 2008-09, according to the 2013-14 Pakistan Economic Survey. Although a large number of LHWs are stationed in each district of the country, the programme, however, does not exist in hard to reach areas of some districts. The main constraints for non-coverage are nonfunctional health facilities and unavailability of women meeting the selection criteria set for recruitment as LHWs ].
The LHWs provide services to communities at their doorstep. They also act as a liaison between a community and the formal health system and ensure support from NGOs and other departments. The LHWs coordinate with other maternal and health care providers (i.e. midwives, traditional birth attendants and local health facility) in the community for appropriate antenatal and postnatal services. The LHWs are also responsible for making nutritional interventions such as anaemia control, growth monitoring, accessing common risk factors causing malnutrition and nutritional counselling. LHWs also provide treatment for common diseases, for which they are provided with inexpensive drug kits.
DATA AND METHODOLOGY
This study adopts a mixed approach by combining qualitative and quantitative methods to accomplish its objectives. The main reason for combining these approaches is that the latter is best suited to measure levels and changes brought by an intervention and for drawing inferences from observed statistical relations between those changes and other covariates. The quantitative analysis is, however, less effective in understanding processes-that is, the mechanisms by which a particular intervention triggers a series of events that ultimately result in the observed impact. 4 For the quantitative part the study uses a multipurpose panel dataset generated by the Pakistan Institute of Development Economics (PIDE) in August-December, 2010, named This study has used these two datasets; but for the impact analysis, it has relied primarily on the 2010 PPHS.
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The units of analysis are the ever married women in the reproductive ages (15-49 years) and children under-five in the survey sample as they mainly comprise the target population of the LHW programme. In the 2010 PPHS as well as in the 2001 round, women in the sampled households were asked whether their household was visited by an LHW in three months preceding the survey and if yes what was the frequency of her visit. Based on LHW visits, two methods have been adopted to divide the sampled women and children into two broad categories: the beneficiaries, and the non-beneficiaries. The first method uses the household level data where the beneficiaries are those households that were visited by the LHWs during the reference period; and the non-beneficiaries include those households that were not visited by the LHWs. The second method relates to the village level LHW visits where the beneficiaries are those villages where LHWs on average have visited 20 percent or more of the households during the reference period; and the nonbeneficiaries are those villages where on average less than 20 percent of the households were visited by the LHWs. The PPHS 2010 survey did not have the relevant community level information and since LHWs are deployed at the village level the second method was devised to overcome this shortcoming. Using the household and village level visits of LHWs, the quantitative analysis is carried out in three steps. First, it examines whether the LHWs serve the poor more than the rich. For this purpose a simple analysis of calculating the proportions of beneficiaries (women) by income quintile and the level of their educational attainment is carried out. A multivariate analysis is also carried out with a binary dependent variable-the beneficiaries (or visited by LHWs=1) and non-beneficiaries (not visited=0):
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For the sample size, see Appendix Table 1. Where
can be the normal or the logistic cumulative distribution D i = 1 if beneficiary and 0 otherwise (non-beneficiary) X i is a vector of pre-treatment characteristics.
The second step relates to the investigation of the health seeking behaviour of the beneficiary and non-beneficiary women, focusing on the use of contraceptives, antenatal care, place of delivery of last birth, and child immunisation. Lastly, in the third step the paper estimates the impact of the LHW programme on maternal and child health related indicators and poverty level by the method of propensity-score matching (PSM) developed by Rosenbaum and Rubin (1983) .
However, it is not straightforward to compute the welfare impact of the LHW programme for the non-beneficiary sample. Taking the mean outcome of the nonbeneficiary women as an approximation is not advisable as the beneficiaries and nonbeneficiaries usually differ in socio-economic characteristics even in the absence of the programme, and such a process could lead to a selection bias [Kopeinig (2008) ]. The PSM is one of the possible solutions to solve this selection bias problem with the idea to find a comparison group that looks like the beneficiary group in all aspects except onethe comparison group does not benefit from the programme [Ravallion (2003) ].
In the PSM analysis, the beneficiaries of the LHW programme (women as well as children) are the "treated units" while the non-beneficiaries are "non-treated units". Beneficiaries are matched to the non-beneficiaries on the basis of the propensity score by meeting the two conditions. The first condition is the balancing of pre-treatment variables given the propensity score, if p (X) is the propensity score, then;
If the balancing hypothesis is satisfied, the pre-treatment characteristics must be the same for both the beneficiary and non-beneficiary groups. In other words, for a given propensity score, exposure to benefit (or treatment) is a randomised experiment and, therefore, beneficiary and non-beneficiary should be on average observationally identical. The second condition is the un-confoundedness given the propensity score. Suppose that assignment to beneficiaries is un-confounded i.e.
When the assignment to beneficiaries is un-confounded conditional on the variables before benefit (or treatment), assignment to beneficiaries is un-confounded given the propensity score.
Using the Equation 1, first the propensity scores are calculated through the logistic regression and then the Average Treatment on the Treated (ATT) effects based on the propensity scores (Rosenbaum and Rubin, 1983 ) are estimated as:
Where:
Y 1i is the potential outcome if the individual is treated (beneficiary), and Y 0i is the potential outcome if the individual is not treated (non-beneficiary).
In order to make the working sample comparable, it has been restricted to only those units with probabilities that lie within the region known as the common support, that is, the area where there are enough of both, control and treatment observations, to proceed with comparison [Dehejia (2005) ]. The PSM method has been applied on the PPHS 2010 micro dataset to analyse the impact of the LHW programme on maternal and child health and poverty. For poverty impact of the LHW programme, the consumption approach has been used by inflating the official poverty line for 2010.
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A qualitative analysis was carried out to complement the quantitative analysis of the present study. For this purpose fieldwork was conducted in 10 localities of 8 selected districts of Pakistan covering all the provinces. To cover the regional differences as much as possible districts were selected to include the variations that may exist in the functioning of the LHWs across the country. Only rural areas were selected for the qualitative part of the study on the premise that the LHWs programme is mainly rural based and has a more important role to play in the rural areas than in urban areas. The selected districts were: Attock (North Punjab), Hafizabad (Central Punjab), Rajanpur (South Punjab), Mardan and Swabi (KP), Turbat (Balochistan) and Badin and Mirpur Khas (Sindh). The qualitative analysis is focused on four main areas of investigation regarding the LHWs programme including coverage; delivery; advocacy; and hindrances/ suggestions for improvement.
Two villages from each of the above mentioned districts were selected, one having an LHW programme and the other being without it. The latter was selected for the sake of comparison and to see how the absence of the programme affected the community. The qualitative information used in each of the selected villages is as follows:
(1) Villages with LHW Programme (2) Focus group of women (beneficiary/non-beneficiary) (3) Interview with LHWs (4) Villages without LHW Programme
(1) Focus Group of Women
Interviewers from the local areas, knowing local languages, were hired to conduct both the FDGs and aforementioned interviews. Their minimum qualification was masters and preference was given to those who had previous field experience, especially to those who had the knowledge of the LHW programme. Two one-day workshops were conducted in Islamabad and Karachi to train the interviewers for the fieldwork. Interviewers from Punjab and KP were given training in Islamabad while those working in Sindh and Balochistan were trained in Karachi. The main purpose of the qualitative fieldwork and its questions was explained to the interviewers during the training. They were also made to understand the functioning of the programme and the interview 6 The 2010 PPHS has a comprehensive consumption expenditure module. For more detail, see Arif and Farooq (2012). techniques used in the field. The field notes were analysed for this study by the authors themselves (see guides used in the field in Annex 2).
HAS THE LHW PROGRAMME SERVED THE POOR DISPROPORTIONATELY?
Table 2 sets out the data on the proportion of women visited by the LHWs by quintile. It shows that the LHWs are certainly not covering only the poor. As can be seen from Table 2 , 50 percent of the poorest women (quintile1) reported visit by an LHW as compared to 54 percent of the 5th (richest) quintile. From these figures it might be inferred that the LHWs do not select their clients on the basis of their wealth or economic status. This notion, however, is negated when we look at the figures broken down by urban-rural residence. While the LHWs reach out more to the poor (59 percent) than to the rich (44 percent) households in the urban areas, the trend is reversed for the rural areas (see Table 2 ). Regarding the level of educational attainment, Table 2 shows that in rural areas, LHWs visit slightly more the literate and educated women, but, in urban areas more illiterate women are visited by the LHWs than the literate/educated women, though the difference is small. The socio-demographic and economic characteristics at village level are given in the appendix, as Annex 3, in which the villages have been divided into four categories according to the percentage of households visited by LHWs. The four categories are based on the proportion of households visited by LHWs in a village. The categories are: not visited by LHW; below 20 percent of the households visited; below 50 percent of the households visited; and 50 percent and above households visited. Except for the number of children in the household there is no consistent pattern of LHWs' allocation at the village level at the various cut-off points, as can be seen by the trend shown by average literacy, household size, poverty, landless and livestock less households in a village (Annex 3).
The results of the multivariate analysis (logistic regression) using the equation 1, where the dependent variable is 1 for the beneficiaries and 0 for the non-beneficiaries, are presented in Table 3 . In model 1, the beneficiaries' status is defined at individual level where the dependent variable is 1 if ever married women in the reproductive ages (15-49 years) are visited by the LHWs in three months preceding the survey and 0 otherwise. In model 2, the beneficiaries' status is defined at village level where the dependent variable is 1 if 20 percent or above of the households in a village are visited by the LHWs and 0 otherwise. Model 1 shows that the LHWs are more likely to visit women aged 26-35 years and less likely to visit those who have passed their prime reproductive ages (i.e. 36-49 years) compared to women in the reference category of 15-25 years. This variable is not significant in model 2. The literacy level of the women and that of the head of the household are not statistically significant regarding visits by the LHWs in model 1, but model 2 shows that literate women are significantly less likely to be visited by LHWs (Table 3) . On the contrary, the household size has a significant positive impact on the LHWs' visits as an increase of one member in the household raises the probability of an LHW visit by 1.05 times in both the models. In model 1, the presence of a child has a positive and statistically significant impact on the LHW's visit-an important finding with reference to the influence of the LHW programme on women and child health (Table 3) . The effect of land ownership (in acres) and livestock (in numbers) on an LHW visit is mixed in both the models as the impact of only large animal is significant in model 1 but both the land and livestock are statistically significant in model 2. Cemented structure (pacca) of houses show a significant negative association with the visit of an LHW only in model 1 whereas houses with mixed structure have a positive relationship with the LHW visits in both the models, as can be seen in Table 3 . The significant coefficient of urban or rural residence shows that women in urban areas are more likely to be visited by LHWs compared to the rural women in both models. Relative to the reference category (the non-beneficiary women in Punjab), the women of two provinces, Sindh and KP, are more likely to be visited by LHWs while the women in Balochistan are less likely to be visited (see Table 3 ). Based on this multivariate analysis, it can be safely concluded that women are not generally selected by LHWs on the basis of their economic status as they tend to serve all women and children, and there are no major differences in the results of two models.
The findings conform to the qualitative research carried out to complement the quantitative data. In-depth and focus group interviews (FGD) done in all three districts of Punjab, namely Attock, Hafizabad and Rajanpur, show that the LHW programme is serving people of all segments of the population whether they are poor or non-poor. However, most of the people who approach the LHWs themselves for consultancy or medicine are poor as the affordability factor is a major issue for them while seeking medical assistance. In Sindh and KP a similar trend was found among the beneficiaries of the LHWs visits-LHWs in these provinces provided services irrespective of beneficiaries' economic standing. Beneficiaries in both districts of Sindh (Badin and Mirpur Khas) and KP (Mardan and Swabi) mentioned that the LHWs of their areas give equal importance to all the people. From the standpoint of both beneficiaries and LHWs, in the district Turbat of Balochistan, the programme is mainly targeting poor people. The unanimous view of the interviewed LHWs was that for them everyone was equal and they are there to serve everyone, whether they are poor or rich.
HEALTH SEEKING BEHAVIOUR OF BENEFICIARIES AND NON-BENEFICIARIES
Has the LHW programme influenced the health seeking behaviour of women? The two rounds of the panel data, carried out in 2001 and 2010, include a comprehensive health module, which includes the use of contraception by married women, antenatal care during the last pregnancy, and the use of ORS for diarrhoea among children. The use of contraceptives among the beneficiary and non-beneficiary women is reported in Table 4 , which also shows information on the proportion of women using modern methods of contraception. Overall, 35 percent of the sampled women reported using 'any method' for contraception. There is a difference between rural and urban areas. More urban women use contraceptives than their rural counterparts. Difference can also be seen in the contraceptive behaviour of the beneficiary and non-beneficiary women. The beneficiary women have a CPR of 39 percent while non-beneficiary women have CPR of 32 percent. This difference, however, according to data presented in Table 3 , is mainly in rural areas where the contraceptive prevalence rate is 37 percent among the beneficiary women as compared to 27 percent among the non-beneficiary women. The use of modern methods is also higher among the beneficiary women than among the non-beneficiary women, particularly in rural areas. There is a marked improvement in the CPR from 2001 to 2010 period showing a positive contribution of LHWs in the use of family planning practices (Table 4) . The data on antenatal care are presented in Table 5 for two periods, 2001 and 2010. As compared to three-quarters of the beneficiary women in 2010, two-thirds of the non-beneficiary women received antenatal care during the last birth, indicating positive impact of LHW programme on women's health. The impact, however, is evident only in rural areas. Irrespective of the LHW visit, approximately 80 percent of urban women received antenatal care during the last birth. There is an improvement among the beneficiary women between 2001 and 2010 in rural areas in receiving antenatal care and a decline in giving birth at home while there is no corresponding increase among the nonbeneficiaries women. There is a modest increase between 2001 and 2010 in the proportion of beneficiary women who received tetanus injection during the last pregnancy whereas a considerable decline has been witnessed among the non-beneficiary women. No major difference is found in the incidence of illness and diarrhoea between children belonging to beneficiary and non-beneficiary women (Table 6 ). However, in case of diarrhoea the use of ORS was higher among the former than the latter. The use of traditional medicines during diarrhoea illness was higher among children living in nonbeneficiary households. Child immunisation is universal but it is slightly higher among the children of the beneficiary women than among the children of the non-beneficiary women (Figure 1 ). In the 2010 PPHS, while examining the health seeking behaviour during the illness of children, the respondents were also asked about the first health service provider consulted for treatment. The role of LHWs was negligible in such consultation because LHWs may not be authorised to prescribe medicine but may advise for the treatment of some diseases like diarrhoea. The qualitative part of the study supports the findings of the household survey data and gives more information about variations across the provinces. When the LHWs were interviewed regarding the kind of services they offer, they said that they were performing all the services that were part of their duties and responsibilities including family planning services, child vaccination, advice on ORS making, antenatal care, and basic information about hygiene. Some of the LHWs in Hafizabad and Attock districts said that they give a practical demonstration if the community does not understand their verbal explanation, particularly in the case of ORS making.
Figure. 1. Proportion of Children Immunized by Status of LHW Visit and Region
In general women were satisfied with these services. This satisfaction, however, was not universal as some women also showed dissatisfaction for the services of the LHWs in their areas, as one woman complained:
"Whenever she visits us she asks about family planning services, or that if any woman is pregnant here? She does not tell us anything else".
(A women in FGD held in Attock district).
The FGDs held in areas with no LHW programme came up with interesting results. There was almost a consensus that women want the LHW programme in their villages. The non-beneficiaries mentioned that they have to go to private clinics for check-ups, but that is not feasible for them as private facilities are expensive. They reported that their children also do not get proper vaccination, as the polio vaccination teams do not visit their village frequently. Women in such areas had to opt for traditional birth attendants (dais) for deliveries, and also seek family planning services from them which are not always safe.
In Sindh, the LHWs reported a gradual change in the behaviour of the local residents regarding maternal and child care, including vaccination. The interviewed LHWs in Badin and Mirpur Khas districts reported to be carrying out vaccination programme for children along with telling the community about hygiene, family planning and maternal health. They were satisfied with the changing attitude of the people, like one of the LHW in Mirpur Khas said,
"They used to resist getting vaccinated but the community agrees to get their children immunised now. Pregnant women are also now ready to get vaccinated. It is our success and it is because of us that this change is coming."
(An LHW in district Badin, Sindh) Mixed results were found for the two districts of KP included in the qualitative part of this study regarding the functioning of the LHW programme. In district Swabi, the community shows a positive response with the majority of the women satisfied with its functioning. Among the most reported services delivered by the LHWs are registration of pregnant women and new-born babies; frequent visits to expectant women; and EPI vaccination. Since the LHWs reside in the villages, people have access to them in time of need at their homes. In district Mardan, however, the response in the FGD show that the community was not very satisfied with the way the LHW programme was functioning. According to the participants of the FGD, the LHWs of the area were not regular in their visits. One respondent told that, "She is not performing her duty well, the last time she visited us is one year ago". The LHWs of the two districts of KP were also interviewed to know about the services they were providing, and were found to narrate almost all the duties assigned to them on paper. Regarding their irregular visits to some of the areas they blamed the social milieu of the villages for it. They said that female mobility is not easy in KP and in some areas it is tougher than others.
"There are lots of problems in this area as people of this area are not very cooperative. My in-laws do not allow me to visit community on regular basis to deliver all the services I am supposed to offer to the households. Women can, however, visit me in my home if they are in need. They do come often for family planning methods and medicines".
(An LHW in district Mardan, Khyber Pakhtunkhwa)
In Balochistan, the vaccination of children against polio is one of the major services delivered by LHWs. They perform their duties efficiently and regularly and people report no complaints regarding this task. Women in the district of Turbat complain that the LHW does not provide them with any medicine. LHWs, on the other hand, reported that they are not getting medicine supplies and people blame them for that. Moreover they perceive that the LHWs are giving these medicines to their relatives and friends only. One woman in the FGD said:
"She does not provide us with medicines. Whenever we go to her she only has family planning pills and iron tablets and nothing else".
(A woman in the FGD in district Turbat, Balochistan)
When women were asked about their accessibility to the LHWs, they said that LHWs were accessible in their homes as well, even if they did not visit, but they prefer going to the Rural Health Centre in that case as the LHWs do not have medicine supplies at homes. The women argued that if they have to go far to get medicines they can see a doctor there as well.
Based on the above discussion one can conclude that the coverage of the LHW programme is satisfactory and its scope is wide in terms of advice for the health improvement of women and children. Regional differences are, however, evident as the performance of the Programme in Punjab and Sindh was reported to be better than in KP and Balochistan. Security is one of the reasons for relatively poor performance in these two provinces, along with the erratic supply of medicines hindering the success of the programme. The qualitative study of the areas without an LHW shows the need for enhancing the coverage of the programme to all rural areas.
IMPACT ANALYSIS OF THE LHW PROGRAMME
For the impact analysis of the LHW programme, three sets of variables related to the reproductive health of women, child health and poverty status have been selected. The use of contraceptives, antenatal care, vaccination (TT injection) and place of delivery represents women's health outcomes while child immunization, illness, and infant and child mortality are used for child health. The official poverty line is used to see the welfare impact of the LHW programme.
Following the methodology given in Section 3, the propensity scores and ATT effect are estimated by both the methods, which are beneficiaries' status at the individual level and beneficiaries' status at the village level. The results of equation 1 have been discussed in the previous section, showing that women are not selected by the LHWs on the basis of their economic status, rather the coverage seems to be universal within the target areas.
The results of Equation 4 are presented in Tables 7-9 with ATT parameters under three measures, namely Nearest Neighbour (NN) Matching, Kernel Matching, and Stratification Matching. The NN method matches each treated unit (beneficiaries) with the controlled unit (non-beneficiaries) that has the closest propensity score. The method is usually applied with replacement in the control units. In the second step, the difference of each pair of matched units is computed and finally the ATT is obtained as the average of all these differences. 7 In the Kernel and Local Linear methods, all the treated units (beneficiaries) are matched with a weighted average of all non-treated units (nonbeneficiaries) using the weights which are inversely proportional to the distance between the propensity scores of treated (beneficiaries) and non-treated (non-beneficiaries). The stratification matching method consists of dividing the range of variation of the propensity score in a set of intervals (strata) such that within each interval the treated (beneficiaries) and non-treated (non-beneficiaries) units have the same propensity score on average (Rosenbaum and Rubin, 1983) . Both types of standard errors, analytical and bootstrapped have been reported in Tables 7-9 , however, the Kernel matching method does not estimate the standard error by default. Table 7 presents the impact of the LHW programme on women's health outcomes. The welfare impact has been calculated at the individual and village levels. Table 7 shows that the ATT impact on the use of contraceptives is only statistically significant at the individual level by Kernel method with a welfare gain of 2.5 percent. This positive effect reflects the contribution of the LHW programme in enhancing the use of contraceptives by married women. As discussed earlier, this is one of the focus areas for the LHWs, and even in the FGDs some of the participant women complained about over emphasis of the LHWs on contraceptive use. Table 7 also shows a positive and significant ATT impact of the LHW programme on the antenatal care under all the three measures in method 1 and two measures in method 2. Compared to the non-treated units (non-beneficiary women) the treated units (beneficiary women) enjoy a positive impact of 17.7 to 21.9 percentage points in method 1 and 8.3 to 12 percentage points in method 2. Both bivariate analysis and the FGDs show positive contribution of the LHWs in antenatal care, particularly in rural areas. The third column in Table 7 shows the results about vaccination during the last pregnancy. The significant impact of the LHW programme on this variable shows a positive gain through both the methods and welfare measures, ranging from 10.6 percent to 22.9 percent. However, the impact of the LHW programme on delivery in a hospital is not statistically significant under all the three measures of ATT. This probably reflects that the financial inability of the sampled women to deliver in a hospital or impracticability of the distance involved to travel to a hospital could be an obstacle. Preference of the women themselves to deliver at home instead of at a health facility can not be ruled out. These findings of the PSM analysis as well as the qualitative analysis suggest that the LHWs have created goodwill in their target areas and women do trust them for seeking advice regarding different health issues.
Impact of LHWs Programme on Women's Health

Impact of LHW Programme on Child Health
The ATT effect of the LHW programme on the child health indicators is computed on the basis of estimated propensity scores using the logit regression (giving code 1 to children belonging to households and villages visited by LHWs and 0 otherwise in model 3 and model 4, respectively). The regression results presented in Table 8 do not show any systematic preference for the LHWs, and the region and province dummies seem to be the major differentiating factors. Children in Sindh and KP provinces are more likely to be visited by LHWs than children in Punjab while the likelihood of LHW visits reduces for the province of Balochistan. Source: Authors' computation from the micro datasets of 2010 PPHS. * significant at 5 percent, ** significant at 10 percent. Table 9 presents the ATT effect of LHW programme on the child health indicators by both the methods; at individual level and at village level. The beneficiary children are more likely to be vaccinated than the non-beneficiary children as indicated by all three measures of ATT and by both methods. Child immunization campaigns comprise a major work load for the LHWs nationwide. Because of their local residence and good practices parents of the area seem to be relatively more willing to immunise their children. The presence of LHW has a negative effect on child illness but only under the stratification measure of ATT. Under other two measures-Kernal and NN, the effect is not statistically significant. The impact of the LHW programme on infant and child mortality is not statistically significant. The incidence of diarrhoea and respiratory infection are the major causes of infant and child mortality in Pakistan. The preventive role of LHWs has surely contributed in reducing these causes of infant and mortality rate but their role has not been great enough to reduce infant and child mortality in Pakistan.
Welfare Impact of the LHW Programme
Before presenting the findings of the PSM analysis regarding the welfare impact of the LHW programme it is appropriate to discuss briefly the changes in the poverty status of the households based on the panel datasets. Figure 2 shows poverty statistics for rural and urban areas for the year 2010 and 2001 when two rounds of the panel survey were carried out. As noted earlier, this study uses the official poverty line, inflating it in the year 2010.
8 Two points are noteworthy from this figure. First, there is no major difference between the beneficiary and non-beneficiary samples in terms of their poverty status either in 2010 or in 2001 although rural poverty among the former is slightly higher. Second, rural poverty between 2001 and 2010 period declined sharply and it happened for both the beneficiary and non-beneficiary samples. Since these simple poverty statistics are not sufficient to gauge the welfare impact of the LHW programme we adopt the PSM methodology that is well suited for the purpose. Table 10 shows the estimated ATT on poverty status under the three measures, namely NN, Kernal and stratification. The welfare impact of the LHW programme is statistically significant under all these measures. However, the impact varies across the three measures. At individual level, it ranges from 4.1 to 5.3 percentage points with the 8 For more detail on poverty line, see Arif and Farooq (2012 One logical question which is not under the scope of this study is how the LHW programme has contributed to poverty reduction? Since the poverty measure used in the PSM analysis is based on the consumption approach the impact of the LHW programme would have been through an increase in income and consumption of the beneficiary households. The literature on health interventions and poverty suggests that an improvement in women's health can lead to their higher participation in the labour market which may in turn enhance their well-being level. Has the LHW programme contributed in enhancing female participation in the labour market? It depends on employment opportunities for women and it requires an in-depth analysis. However, the Labour Force Survey data do show an increase in female participation in the labour market from 17 percent in 2001-02 to 27 percent in 2010 -11 (LFS 2012 . The LHW programme could be a contributory factor through improving women health. Rural women, however, are working primarily as unpaid family helpers (LFS 2012) and may not have control over the resources earned through their engagement. Despite this, it would not be wrong to presume that women participation as family helpers may be viewed positively as it contributes to the household's strategy to ensure food security and improve household well-being.
CONCLUSIONS
The government of Pakistan has taken several initiatives to improve the poor health indicators in the country and the LHW programme is one of such initiatives. With an aim to reduce poverty through an improvement in the health status of population, particularly women and children, the LHWs work at the grass root level. The LHWs are recruited from the local communities to provide preventive health care services at their door step. At present they are deployed in all districts of the country and their services are available to more than half of the target population.
In order to gauge the welfare impact of the LHW initiative, the present study combines the quantitative and qualitative approaches. In the quantitative analysis the multipurpose panel datasets, PRHS-2001 and PPHS-2010 , conducted by PIDE, are used. These datasets suit the quantitative analysis because they have comprehensive modules on child and maternal health and household consumption necessary for poverty estimation. They also have a comprehensive module on the performance of the LHWs. For the qualitative analysis, field work was conducted in ten rural localities of the eight selected districts of Pakistan covering all the four provinces.
The quantitative analysis of the panel datasets shows that slightly more than half of the sampled women were visited by the LHWs during three months preceding the survey. The analysis shows that the LHWs have provided their services to all segments of society irrespective of their income status. An improvement has been found in the health seeking behaviour of the beneficiary women. The qualitative analysis supported these findings.
The PSM methodology, that generates comparable samples of beneficiaries and non-beneficiaries of the LHW programme, shows that the LHW programme has a significant and positive impact on contraceptive use, antenatal care and vaccination (TT) during pregnancy. The impact of the LHW programme on child health has been evaluated by selecting four indicators, which are child immunisation, child illness, and infant and child mortality. A significant gain is observed in child vaccination and child illness. However, the LHW programme does not show a significant impact on infant and child mortality. The welfare impact of the LHW programme in terms of reduction in poverty is found to be statistically significant.
It appears from the findings of this study that the LHW programme is a pro-poor initiative. Two factors probably have played key role in its success, which are: recruitment of the LHWs from the communities where they are assigned to work, and universalization of the programme within the target areas-providing services to all women and children of the covered areas.
Considering the positive impact the LHW programme has had on its beneficiaries it is recommended that the programme may be extended to all uncovered areas as well. This was also demanded by the non-beneficiary women during the focus group discussions. Another factor that can improve the effectiveness of the programme is enhanced training of the LHWs and provision of medicines to them, especially in the provinces of KP and Balochistan. Services provided by the LHWs include family planning and antenatal and postnatal check-ups. Unfortunately, irregular and delayed supply of medicines adversely affects their functioning and creates mistrust among the LHWs and the women to whom they provide the services.
